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Functdon: __lncreass Energy of Prabumer Fowsream Raw_ hg.+
Systsviubeystem: HPOTF EE_EIO = 4750000700 Rew. Dt Crecamber 0, 1994
ENactidly:
Hazerd Rsfl:  Saw Listings Below
Operating Phasa Fnilore Mode, Dencription and Effect Criticality |
] Loas of prabumesr impatsr haad rdas. tR
Enllure Cruns{sk Hazurd Baf;
A W23 Ercsion of damags o T blasdes of tha pra-bumer impalfsr dus So Wbtion, nb, thermal gromth, mabed sl'mip defect, ar A} CASAAS (ATH1A1.1.7.1.02
comisminatanFOD o1A1.1.7.1224
B. in 0534120 Frachine of whosion of the pe-ticre Infegral KCE. [anda ar seal due 10 vibration, nub, comrerminetion, o ?Eig.j:‘.aigg 182.1.324,
materiaimty delact C13M (AT) 182.1.3.2.2
C. tin 244 Fractun or waar of the pre-bumer© Impafier damper dus 19 vibration, ub, therml growth, aragim, contaminetion, or ﬁazuz:[; '
materiakimfy delsct. C) C1SM (AT} IB2 1,222,
1821324
Faollue Effpct:
Reduced prabumar pump auigie resulis In commaneding e pretnmel oxddizer vbas furthes opan, OPOY cmmbng it
razusta i condeollar Issped MCF and vehicls commanted
shutdown,
Evyadem:
Engine Shutdown
HiaslonfVehicte:
Mizzkan scrub
Badundancy Scresna;
A; Pass. Aedundant hirdwars Remd ore capabl of checkout during nama! grownd tumamund,
B: Pess. Loss of o redundant hardware itein e dalactable during Right
: Pasa, Lons of redundant hardwans Reme could not regult from a aingle credible event
m Loas of probumer impelier head sise, 1R
Eollure Causcial; Hnzard Ref:

A In2% Emgonord o the bilades of the pra-tumer tar dua bo vibraton, rub, themnel growth, matarke delfi
29 Bmag L g Lmikg defect, or

:.u{;!;ﬂﬁﬂ Fraciure or srcsken of the pra-bumer intngral KLE. landa or seals due fa vibration, rub, cortarmnation, or mataistAmig

aan

A) GI1B/AMG (AT 1A1.1.7.1.22
tr1AllT1224

CISM [AT) 1B2.1.32.1,
1B21.9.2.3
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Subspatem: HPOTP BSD0 - 4750000-700 Praporedty: M.T, Spericer Page: g
Funttionsf &ssy: Pump Secton BE0001 Apprevsdby: AL Pugh eaus Oats: _Docamber23, 1893
CILftem: D102 Awr. Date:  Dacalmiber O3, 1885 _

C, {n 244 Fractura of waarof the pee-Bumes Impalar demper due to Wbraton, b, thermal growth, smalon, confernination, or B} C1SM [AT] 1821120,

materialimig dufacl. 1E21.22.3
CYyC1S/M (AT} 1B2.1.3.2.2,
1B2.1.323

Fallure Effect:

Feduced premer pump outn resutls In commanding the prabumar axkdizer vakas hirhat span. DPOY command Imi

roouke in contraler i2auad MOF snd vahizla commandad shuidown.

Sysiny

Emgine Shutdown '

Ml sador¥uhigle:

Mizalon Bbon

Raduncdanoy Biresns:

A: Pass. Risfuryiant hardvwarn Rerms sre capable of chisckout during nommal grourtd bumaruend,
Bt Pash. Lowws of & necurciard hardwase Rom be dotectsbie dunfag 1igh
C: Pasy. Losa of redurdent hirdwam thems coutd ned ik imem s singls credibie svenl
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Critical Hem List Pogn 1
Suksystame HPOTF BS0C - 4750000-700 Prapered bry: BT, Spancar issue Dats: Do 133, 1493
Functiona! Assy-  Pump Seclion REN00] Appraved by: FLL. Pugh Rwv. Diats:  Docamber 08, 1995
CiL heme (M2 ) 3 :
Fart Hama/hn. Danipgn Cothder st o Dorurmend Fai
I 29 FANLLURE CALSE A_ The Prebumer rrpeler has four ful, and Four spfitker integrefty chnowdsd biadas that ralze the prossurs,
Prebumer Impaller for dalivery to the probumena. Tho impatter b splingd to the ehafl,and provicias the maing surfaces \or the vaskus ssak,
rlampar, and maunting ef Yw maln thrust bearng.
Twin reedlat anapa kmap s Impellar conoenida with the shaft. Twe equally apaced etats In the from e sl flow to pass inie
the impeller bore to provids cociend fow 1o the pump and bal Hearg.
Trim balanca 23 required Is prdded by bafance weight B 280, mods of AMS G848
Matarinl I8 PWA-SF 1148 {Inconel 718). Tha heal reaiment, microstneciore snd chamisiry ofl srhances oparaton ed cnogenic
tamparstuas, This maleriyl has & proven history In e LOX emviranment, LOX teating of ths matedal appears In Appandts 62
of the FEW MCL Manaal,
Miaalizn Hie for e PR Impolter in grasiar then 1000 oyl
Thin part masly CEI risgulrerivents.
T8 tagting number 4.1.4.1.3.1 thru 3 requdre spin, burt, and resorance testing. A of 0481, nesomanc testing [FP 20730 .
1B), and spin and bury teets (FR 20728-33 & 40) hava bear o0m{fated.
DVUS Ham 4 129 for slneclund! 48alyn Arsdyiis has baan compleied, ang can be faunmdin FR-20729-5, and FR-20730-2, and
Rotor dyniamica FR-20730-27.
1n 52 FAILURE CAUSE B. Primmry mctisn of the ¥.E. sesl ln for hrus! holence. Laalege fo both aides of the lnpotier la eemtnolled

Frabumear K.E. Saal
anda

n 24402
Fraburmer dampsr

by & a6l of ity inegml K.E. senls.

Soal fard metarial o Mickel 2040 {FYWYA-SP EC00) brarac o & tuppod of PWA-SP 1148 (Inconal 718) to preciuda contaminenbs
fram the assembly, and tan siheor plated (AAS 24400 bo peel the 0.0, This metarial wae selecied or LOX compatabity, and
rub klarance snces in B svant of &n onirdsntional sub, the ol shvior will smecsr nather than sbiade.

Kizzlon (e for the agal ks grester then 1000 cyties,

This pert in maruiachired using goid-nicks brazlg (FWA-SP 10). Bxe matarial 15 A-H| [AMS 4737),

Thin part meats CE| requirarsnts.

Cup washers are uzad bo fock the prabumer Inlsd msal lnnd retaining bette, A standard MG conflguration |a used and §s
irestulled par spixs PYWYA-SP 320 which asauras proper deformeton. Spacial koling b usad for the daformation of cup
washers 40 minkmire the ponalblilty of cracking. Cup washr B s 136, and the madonol (s AM3 3588 Nl alloy {inco 625) and
the 12 In 134 bolta are AMS 7486 [MP2SH) materdal.

DVY twsting number 4.1.4.1.3.4 nd jeating, snd has basn complated, and can bo fouid in EHOZ 02-0545%).
FAILURE CAUSE C. Thé hydrodynnmic damper providas statie rotar ¢ymamics. Flow control le entranced by tha use of n
raughaned stator. Tha damper eurface is machheed Y have B convergemt tepar batwesn the damper and rokar hand,

Th aant |4 rvksd to tha baarng avpport with 8 bolls and Hghi Riling dowsl ping and & redisl snap fit which sl combing
siifen both pearts and reduce daflections.  The pins (Fn 2460 are AMS 5844 material fior I's hiqh StEngth,
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Papge: 11

Subsystem:  HPQTP B5D0 « 4750000-T00 Proparsd by M.T. Spancer oe__

Funcilanel Asay:  Fump Secton BSO00T Appoved bz AL Pugh Wesiis Date:  Decomber 23, 1933
ClLMem: 0102 Rev. Dats:  Docamber oa, 1895

cch -4

Soat matarial vead la Micket 200 [PWA-SF 3000) with alver plais [AMS 2410) fpr LOX compatitilty,
The miealon Ky 's graaber than 1000 oycios.
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Critieal Htsm List
Pripared by:  FA_T. Spenoar
Approved by: FL.Fugh

Pape: 12

BT PG = AT HMA0-T
Bubsy HPGTP B500- 47 Lt laaus Date:  Decenber 23, 1063

Functienal Aawy:  Fump Sacion BS0001

Raw. Data:  Dacamber 03, 1808

CIL tem= 0102
inapaciion and Tegk
Possibie Caaney BlgnWicant Charactertisticn Inepsction and Tast Oncument Rl
FRiute Causa A Matarinl Intogity Matarial infsgrity Ja verilsd par apacifica¥on requirsmaens, PWA-SF 1148, AME 5732
¥n 23 EDMA FWA-ZP 97-5
P/B mpalior ECAA PWASP {0B
Conlamination Contnol FWA-SP 30180-4
INSPECTION impelter 0.0. PEBS septing tlemotar by vertiod par deawing requiremanis, '
impaltsr forwand and aft shalt jounal 10 4 ack varited par drewing negalremenda.
Raw Makral Sonle par OAD
Finlshed Merterial EC| atthe datell brvel par QAD SP-ECH Wastar
FPI =t thn datall level poc QAD SPFPM Maxior
FFl ot the sssembly lavel per CQAD SP-FPM Masior
Spling detm varlad per drawing recuinemenis. r
Blade thickwrs i varilled per drewing neguirements.
Asgambdy Imeg iy Wikrtion conirollsd by aasambly betance. REI 13
Balanca waighte are stakod par prink requirsmemis, PWA-SP 381
Pan anating i veril sl par apactication. PE| 013
Cleaniness of coponeria shall ba variied par specficaton. PVYA-5P A0
Fallwa Causs A Matorial friogrity Matertal Integrity in warifed par spedtficaton equemams PWA-SP 1105,
n 53 PWA-SP B0
K.E. Saonl
Heal Tresk Haal traal |z vedfind per spacification. Fria-se 11-32,
PWAEP 1148
Brarn intagrity Ermra intagrity bs vorified per spaciicaizn ond drawing Mquirsments. FWA-SP 19
- INSFECTION X-ray st assembly per QAD EP-XAM Mastar
L FPI - at apsambly per OAD SP-FPM tdastar
E FFl - suppor prar O SP-FPM Mastar
Assambly Intagrity Cupwensher dufomation 18 varfod por spociticainon. PWA-SP 320
Claanfinens ¢f components shall ba varifted per apocilcation. FPWA-SP B)

ais




Critical ftam List

Papgic 13
Bubsystarc  HPOTP BSDOD - 4750000-700 Prapared by:  W.T. Sponcer
FuncWonal Ansy:  Purmp Sacton B50001 Approved by: FIL. Pugh ":" :::f n"““""“"" 23, 1983
CIL Rom: 0102 ¥ i Decomber 08, 1955
Flatng Flating integrity In vedilad por spacification. ArS 2410
Euppoxting handvrara Mutnriad [rdeprity Maiarial integrity & wartfiod per spactication recuirarnanty AMS T468
oEh
n 134
Bol
INSPECTION
FAaw katnral Lonle par AAD
Firdshad Meteria FP| parQAD 5P-FPM Magter
ECH per 2AD SP-ECM Mnasioy
Agsamity Intagiy Al Factinary shaf ba inetafed In accordance with the sbis of Hmits,
Faflure Cann O Matarfal nlngriy Muabarhal intugulty Ie varifbed par spacification tegiromeants. PWA-SP 1105,
im 244 PWA-GF B0,
P2 Dampar M5 930
Heal Tremt Haat tneting ln vestiod par spacification, 02, and -03, PWA-SP 11-32,
PYWa-3P 1140
Plating integrity Siivar plating te vaniflad per apecification, items 02, and -03 AME 2410
Chrame ploling in verifed por specificaiion, Rem {4, AME 2409
Conting of tin 244 |s varifed per apacilcatiem PWA-SP 1142
Brazg Integrity Braze Infegrily b vidisd P spacification, Esme 02, and -04, PWA-5P 12
INSPECTION 1.0 of the pomp ent bud beg ss2f band ks vadfied purdmeding.  The surtace profie of
The damper and support sat (244) and suppart autambly {-03) la virified por drsning
o racuirmmani. Th-l.n.arrdu,l:l.nflm-ﬂanmnhvmlad par Frawing
\ AU
B
i~
Ravr Mstoral Bonde - Support 02, and -03 per QAD
Fnished Matarial FPI - Suppast sasembly fiem -03, and 244, par QAD EP-FPA Masiar
FP1 - Bupped -02, end D3 par DAD 5P-FPM Noctor
Sonle - Aing and support sseambly-02 anly par QAD
X-ray - Support assombly e 03 par QAD BEP-XAM Masiar
FP - Damper & support set, 244, fng & Suppor wery, 244-02 par QAD SP-FPM Mashar

318
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Qubaystem: _HPOTP B500 - 4750000700
Funetionsl Aswy: __ Pumg Sacllon BS0ODT

Critlcal [t Lit

Fage:
Prapated by:  W.T. Spancer lasue Dwie:  Dacomber 23, 1992

_— Rav.Oste: Decomber 02, 1985

Approved by: F.L. Pugh
CiL tern: 0102
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Axesembly miegrity
All cause Gansm' Crusality Fogulremaonts:

Accepianog

v

[}

I Maintenance

(%)

on
Chaanlingoe
Wakars

Clnariinaan of componants (s verllsd pe spacificalion.

Supplfer Quaity Assurance requiremants are Inghidad in PW-0L4-8078, and Include
such receiraments mg st plece fayouls. This reuiras the documontation of
dimenalona on all chaaciergtcs reprosmmiad on ha dolvared article.

Fapection Mathods Sheelx ior uss In the Inapaction of purchmed parks arvd

w2 miicy contaln b necowsary mtcmmation o Inpum that the requiramanta oi tha
DAL, andinsering dreudngs, snd efarancsd docurnants are natisfied, For shop
fbicaled patts, the gheats s awdiad by Inapecion Mathods,

The purchase ondams mmummmtwm PUWA-BP 300,

"‘Canbad of Materials Proceazes and Paits’, which requine the vendar to provids
Malsrial, pricess, and dimpnafonal Infownaton o thg Qualty Departmunt.

Accopiance tas wit be conducied as mquhdbymhﬂ.hﬁummhupndhd
pxfimancs, )

Shal rotetion torque check s performed aftar enging apuration, or HPOTE
Inetalladcrrefretatation,

P/ impoler terod lock napection b oonckssted ¥ th¢ tomua chock sxcasds 100 b.A4n
LW oo GO,

Cleaniness of componants wil be asmured bry compiancs ¢ Contamina¥on Coning
Spaciication,

Thia asction woud contain n description of arry fimdting featuras of O hardwara
Hol mpplicabre st this tme
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FWA-SP a0
PWA-SP 3HTEO4

P¥8-5F 300

DR 5E-13

¢

OMASD- v BED. 050

OMRAZ0-V4IBLO, 127

PWA-5P 20

DAR Numbera



